Psyche [Vol. 96 For purposes of obtaining secretion, the beetles were coaxed into small vials and gently pinched and prodded with forceps until they discharged several times. The yellowish secretion was then immediately rinsed from the vials with methylene chloride as solvent. One such secretion sample per beetle was analyzed by gas-liquid chromatography/mass spectrometry (GLC/MS) (Finnigan model 3300; injection port 150C; SPB-1 Supelco column, 50 rn 0.75 mm; 150 mL/min. He, 75C for 5 min, then 8C/min increments to 250C; ion energy 70 eV).
Measurements of spray temperature were made by inducing the beetles to discharge upon a calibrated electronic sensing device, such as we used with other bombardiers (Aneshansley et al. 1969 (Aneshansley et al. , 1983 ).
The Pseudozaena were fastened dorsally to a fixed rod with wax and positioned for observation on the stage of a stereomicroscope. The sensing device was placed within <1 mm of the gland opening of one side. Ejections in the direction of the sensing unit were then induced by pinching the beetle's hindleg of the corresponding side.
Measurements were made of ejections from both left and right glands of each beetle.
To test for the beetle's ability to aim its spray, the animals were individually affixed to rods, placed on sheets of chemical indicator paper, and caused to spray by pinching individual legs with forceps. Details of this technique, which we used with other bombardies, have been described (Eisner, 1958 For the one Panamanian species (Goniotropis nicaraguensis) for which comparable thermal measurements had previously been made, mean spray temperature was show to be 65C (recorded maximum 87 C) (Aneshansley et al. 1983 (Fig. 2A) . In G.
nicaraguensis these setae take up droplets of secretion after forwardly-directed discharges, droplets that are then defensively distributed by wiping action of the legs (Eisner and Aneshansley 1982) . In Pseudozaena, such droplet-retention was also noted (Fig. 2B ), but it appeared to occur inconsistently and to involve usually only a portion of the setae. The setae of Pseudozaena are not terminally spatulate as those of Goniotropis (Eisner and Aneshansley 1982) and may for that reason be less suited for droplet retention.
Gland morphology. The glands of Pseudozaena conform to the typical paussine type, such as occurs with little variation in Ozaenini, Paussini, and Metriinae. Gland preparations made by one of us (T.E.) of species from all these groups (Goniotropis nicaraguensis, Ozaena magna, Pseudocerozaena panamensis, Mystropomus regularis, Metrius contractus) are fundamentally similar to that shown here of Pseudozaena (Fig. 3) . Conclusion. In all major respects--secretory chemistry, structure, and operation--the glandular system of Pseudozaena resembles that of New World ozaenines. Despite such similarity, however, Pseudozaena is not closely related to any of the New World members of the tribe. Rather, it is a derived taxon of a group that includes the Oriental genus Itamus, the Madagascan Spraerostylus, and Afrotropical Afrozaena. The common ancestor of this complex may have shared an earlier common ancestry with the progenitor of some of the New World taxa, a connection that would have been broken no later than Late Cretaceous, when the newly formed Atlantic Basin separated proto-Africa from proto-South America. Thus, one can infer that the defensive system, including the basic compounds secreted by the glands, is at least as old as Late Cretaceous, and probably older because the same defensive system is characteristic of the primitive sister group of the Ozaenini, the Metriini. This inference is supported by the general primitiveness in Psyche [Vol. 96 structural features of the metriine-ozaenine stock within the family Carabidae. Thus, the defensive system characteristic of the metriineozaenine-paussine stock exhibits as much stability as is exhibited by the more easily observed structural features of the Coleoptera.
SUMMARY
The defensive secretion of the New Guinean ozaenine bombardier beetle, Pseudozaena orientalis opaca, contains 1,4-benzoquinone, 2-methyl-I, 4-benzoquinone, and n-pentadecane, and is discharged hot. In structure, secretory chemistry, and mode of operation, the defensive glands of this beetle conform closely to those of New World ozaenines previously studied.
